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[ Document] 

Specification 

[Title of the Invention] 

Luminescence Device 

[Claims] 

1. A luminescence device, comprising: an organic 
compound layer comprising a metal coordination 
compound having a partial structure represented by the 
following formula (1): 



2. A device according to Claim 1, wherein the 
metal coordination compound is represented by any one 
of the following formulas (1-1) to (1-6): 




(1). 




0-1) 



(1-2) 



(1-3) 
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0-4) (1-5) -(1-6) 

{with the proviso that: N and C are nitrogen and 
carbon atoms, respectively, connected to a metal atom 
M; A and A 1 respectively denote a cyclic group, 
containing a nitrogen atom, which may be unsubstituted 
or capable of having a substituent, and B and B 1 
respectively denote a cyclic group containing a carbon 
atom, which may be unsubstituted or capable of having 
a substituent, [said substituents respectively denote 
a halogen atom; nitro group; a trialkylsilyl group (of 
which alkyl group is a linear or branched alkyl group 
having 1-8 carbon atoms); and a linear or branched 
alkyl group having 1-20 carbon atoms (wherein one or 
at least two non-neighboring methylene groups may be 
replaced with -0-, -S-, -CO-, -CO-0-, -0-C0-, -CH=CH- 
or -C=C- and a hydrogen atom in the alkyl group may be 
replaced with a fluorine atom)]}. 

3. A device according to Claim 2, wherein the 
metal coordination compound is represented by the 
formula (1-1) or the formula (1-2). 
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4. A device according to Claim 2 or 3, wherein 
at least one of the cyclic groups A and A 1 containing 
a nitrogen atom connected to a platinum atom in the 
formulas (1-1) to (1-6) is a substituted or 
unsubstituted cyclic group which is any one of 
pyridine, pyrimidine, pyrazoline, pyrrole, pyrazole, 
quinoline, isoquinoline, and quinoxaline. 

5. A device according to any one of Claims 2 - 

4, wherein at least one of the cyclic groups B and B 1 
containing carbon atom connected to a platinum atom in 
the formulas (1-1) to (1-6) is a substituted or 
unsubstituted cyclic group which is any one of phenyl, 
naphthyl, thienyl, benzothienyl , and quinolyl . 

6. A device according to any one of Claims 1 - 

5, further comprising type electrodes oppositely 
disposed to sandwich the organic compound layer 
containing said metal coordination compound, wherein a 
voltage is applied between the electrodes to produce 
luminescence . 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Pertains] 
The present invention relates to a 
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luminescence device. More specifically, the present 
invention relates to a luminescence device employing 
an organic metal coordination compound having platinum 
center metal as a luminescence material so as to allow 
stable and high luminescence efficiency. 
[0002] 
[Prior Art] 

An organic EL (electroluminescence) device 
has been extensively studied as a luminescence device 
with a high responsiveness and high efficiency. The 
organic EL device generally has a basic structure as 
shown in Figure 1(a), (b) (e.g., as described in 
"Macromol. Symp." , 125, pp. 1-48 (1997)). 
[0003] 

As shown in Figure 1, the EL device is 
generally constituted by disposing, on a transparent 
substrate 15, a plurality of organic film layers 
between a transparent electrode 14 and a metal 
electrode 11. 

In Figure 1(a), the organic layers includes a 
luminescence layer 12 and a hole transport layer 13. 

As transparent electrode 14, a film of ITO 
(indium tin oxide) having a larger work function is 
used so as to ensure a good hole injection performance 
from the transparent electrode 14 into the hole 
transport layer 13. As the metal electrode 11, a 
layer of metal material such as aluminum, magnesium. 
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alloys thereof, etc., having a smaller work function 
is used so as to ensure a good electron injection 
performance into the organic layer(s). 

These electrodes may be formed in a thickness 
of 50 - 200 nm. 
[0005] 

The luminescence layer 12 may be formed of, 
e.g., aluminum quinolinol complex (representative 
example thereof may include Alq3 described 
hereinafter) having an electron transporting 
characteristic and a luminescent characteristic. The 
hole transport layer 13 may be formed of, e.g., 
triphenyldiamine derivative (representative example 
thereof may include a-NPD described hereinafter) 
having an electron donating characteristic. 
[0006] 

The above-described EL device exhibits an 
electrical rectification characteristic, so that when 
an electric field is applied between the metal 
electrode 11 as a cathode and the transparent 
electrode 14 as an anode, electrons are injected from 
the metal electrode 11 into the luminescence layer 12 
and holes are injected from the transparent electrodes 
15. 

[0007] 

The thus-injected holes and electrons are 
recombined within the luminescence layer 12 to produce 
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excitons, thus producing luminescence. At that time, 
the hole transport layer 13 functions as an electron- 
blocking layer to increase a recombination efficiency 
at the boundary between the luminescence layer 12 and 
the hole transport layer 13, thus enhancing a 
luminescence efficiency. 
[0008] 

Further, in Figure 1(b), an electron 
transport layer 16 is disposed between the metal 
electrode 11 and the luminescence layer 12 shown in 
Figure 1(a), whereby an effective carrier blocking 
performance can be ensured by separating functions of 
luminescence, electron transport and hole transport, 
thus allowing efficient luminescence. The electron 
transport layer 16 may be formed of, e.g., oxadiazole 
derivatives . 
[0009] 

Heretofore, in ordinary organic EL devices, 
fluorescence produced during a transition of 
luminescent center molecule from a singlet excited 
state to a ground state has been used as luminescence. 
On the other hand, not the above fluorescence 
(luminescence) via singlet exciton, phosphorescence 
(luminescence) via triplet exciton has been studied 
for use in organic EL device as described in, e.g., 
Document 1: "Improved energy transfer in 
electrophosphorescent device" (D.F. O'Brien et al . , 
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Applied Physics Letters, Vol. 74, No. 3, pp. 442 - 

(1999)) and Document 2: "Very high-efficiency green 

organic light-emitting devices based on 

elect rophosphorescence" (M.A. Baldo et al . , Applied 

Physics Letters, Vol. 75, No. 1, pp. 4 - 1999)). 

[0010] 

In these documents, a four layer-structure of 
organic layers as shown in Figure 1(c) is principally 
used. The structure includes a hole transfer layer 
13, a luminescence layer 12, an exciton diffusion- 
prevention layer 17, and an electron transport layer 
16 successively formed in this order from the anode 
side. The materials used therefor are carrier 
transporting materials and phosphorescent materials 
shown below. Abbreviations for the respective 
materials are follows. 

Alq3: aluminum-quinolinol complex, 
a-NPD: N4,N4 1 -di-naphthalene-l-yl-N4 , N4 ' - 
diphenyl-biphenyl-4, 4 1 -diamine, 

CBP: 4,4' -N,N ? -dicarbazole-biphenyl , 
BCP : 2 , 9-dimethyl-4 , 7-diphenyl-l , 10-phenan- 
throline, 

PtEOP: platinum-octaethyl porphine complex, and 
(ppy ) 3 : iridium-phenylpyridine complex. 

[0011] 
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pt-QEP 
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[0012] 

In the above Documents 1 and 2, higher 
efficiencies have been achieved by using a hole 
transport layer 13 of a-NPD, an electron transport 
layer 16 of Alq3, an exciton diffusion-prevention 
layer 17 of BPC, and a luminescence layer 12 of a 
mixture of CPB as a host material with Ir(ppy) 3 
or PtOEP doped into CBP at a concentration of ca. 6 
wt . % . 
[0013] 

The reason why the phosphorescence 
(luminescence) material has particularly attracted 
notice is that the phosphorescence material is 
expected to provide a higher luminescence efficiency 
in principle. The reason is as follows. Excitons 
produced by recombination of carriers comprise singlet 
excitons and triplet excitons presented in a ratio of 
1:3. Fluorescence produced during the transition from 
the singlet excited state to the ground state is 
utilized as luminescence in the conventional organic 
EL devices. However, a resultant luminescence 
efficiency is 25 % (being upper limit) based on all 
the produced excitons in principle. 

However, if phosphorescence produced during 
transition from the triplet excited state is employed, 
a resultant luminescence efficiency is expected to be 
at least three times (that of the case of 
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f luorescence) in principle. In addition thereto, if 
intersystem crossing from the singlet excited state 
which is a higher energy level to the triplet excited 
state is taken into consideration, the luminescence 
efficiency of phosphorescence can be expected to be 
100 %, which is four times that of fluorescence, in 
principle. 
[0014] 

The use of phosphorescence based on 
transition from the triplet excited state has also 
been proposed in, e.g., Japanese Laid-Open Patent 
Application (JP-A) 11-329739 (organic EL device and 
production process thereof), JP-A 11-256148 
(luminescent material and organic EL device using the 
same) and JP-A 8-319482 (organic electroluminescent 
device) . 
[0015] 

[Problems to be Solved by the Invention] 

The above-mentioned organic EL devices 
utilizing phosphorescence have accompanied with a 
problem of luminescent deterioration particularly in 
an energized state. The reason for luminescent 
deterioration has not been clarified as yet but may be 
attributable to such a phenomenon that the life of 
triplet exciton is generally longer than that of 
singlet exciton by at least three digits, so that 
molecule is placed in a higher-energy state for a long 
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period to cause reaction with ambient substance, 
formation of exciplex or excimer, change in minute 
molecular structure, structural change of ambient 
substance, etc. 
[0016] 

Anyway, the phosphorescence luminescence 
device is expected to provide a higher luminescence 
efficiency as described above, while the device is 
accompanied with the problem of luminescent 
deterioration in energized state. 
[0017] 

An object of the present invention is to 
provide a luminescence device capable of producing a 
high-efficiency luminescence at a high brightness (or 
luminance) for a long period while minimizing the 
deterioration in luminescence in energized state. 
[0018] 

[Means for Solving the Problems] 

More specifically, there is provided a 
luminescence device according to the present 
invention, comprising: an organic compound layer 
comprising a metal coordination compound having a 
partial structure represented by the following formula 

(1): 
[0019] 




(1). 
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[0020] 

The luminescence device according to the 
present invention uses the metal coordination compound 
which may preferably be represented by any one of the 
following formulas (1-1) to (1-6), more preferably 
(1-1) or (1-2): 
[0021] 




<'- 4 > (1-5) (i- 6 ) 



[0022] 
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{with the proviso that: N and C are nitrogen and 
carbon atoms, respectively, connected to a metal atom 
M; A and A' respectively denote a cyclic group, 
containing a nitrogen atom, which may be unsubstituted 
or capable of having a substituent, and B and B 1 
respectively denote a cyclic group containing a carbon 
atom, which may be unsubstituted or capable of having 
a substituent, [said substituents respectively denote 
a halogen atom; nitro group; a trialkylsilyl group (of 
which alkyl group is a linear or branched alkyl group 
having 1-8 carbon atoms); and a linear or branched 
alkyl group having 1-20 carbon atoms (wherein one or 
at least two non-neighboring methylene groups may be 
replaced with -O-, -S-, -CO-, -CO-O- , -0-CO-, -CH=CH- 
or -ChC- and a hydrogen atom in the alkyl group may be 
replaced with a fluorine atom)]}. 
[0023] 

Further at least one of the cyclic groups A 
and A 1 containing a nitrogen atom connected to a 
platinum atom in the formulas (1-1) to (1-6) may 
preferably be a substituted or unsubstituted cyclic 
group which is any one of pyridine, pyrimidine, 
pyrazoline, pyrrole, pyrazole, quinoline, 
isoquinoline, and quinoxaline; and at least one of the 
cyclic groups B and B 1 containing carbon atom 
connected to a platinum atom in the formulas (1-1) to 
(1-6) may preferably be a substituted or unsubstituted 



-14- 



cyclic group which is any one of phenyl, naphthyl, 

thienyl, benzothienyl , and quinolyl . 

[0024] 

Further, the luminescence device may 
preferably be an electroluminescence device further 
comprising type electrodes oppositely disposed to 
sandwich the organic compound layer containing said 
metal coordination compound, wherein a voltage is 
applied between the pair of electrodes to produce 
luminescence . 
[0025] 

[Embodiments for Practicing the Invention] 

In the case where a luminescence layer is 
formed of a carrier transporting host material and a 
phosphorescent guest material, a process of emission 
of light from the triplet exciton may generally 
involve the following steps: 

(1) transport of electron and hole within a 
luminescence layer, 

(2) formation of exciton of the host material, 

(3) transmission of excited energy between host 
material molecules , 

(4) transmission of excited energy from the host 
material molecule to the guest material molecule, 

(5) formation of triplet exciton of the guest 
material, and 

(6) phosphorescence produced during transition 
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from the triplet excited state to the ground state of 

the guest material. 

[0026] 

In the respective steps, desired energy 
transmission and luminescence may be caused based on 
various deactivation and competition. 
[0027] 

In order to improve a luminescence efficiency 
of the EL device, a luminescence center material per 
se is required to provide a higher yield of 
luminescence quantum. However, an efficient energy 
transfer between host material molecules and/or 
between host material molecule and guest material 
molecule is also an important factor. Further, the 
case of the luminescent deterioration in energized 
state has not been clarified as yet but may presumably 
relate to the luminescent center material per se or an 
environmental change thereof by its ambient molecular 
structure. 
[0028] 

For this reason, the present inventors have 
investigated an effect of use of the platinum complex 
having a partial structure of the above-mentioned 
formula (1) as the luminescent center material and as 
a result, have found that the metal platinum complex 
allows a high-efficiency luminescence, maintains a 
high brightness (luminance) for a long period and 
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provides less luminescent deterioration in energized 

state) • 

[0029] 

The metal coordination compound having a 
partial structure of formula (1) may preferably be 
represented by any one of the following formulas (1-1) 
to (1-6) more preferably (1-1) or (1-2). 
[0030] 




('-«> d-5) (i-s) 



[0031] 
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{with the proviso that: N and C are nitrogen and 
carbon atoms, respectively, connected to a metal atom 
M; A and A 1 respectively denote a cyclic group, 
containing a nitrogen atom, which may be unsubstituted 
or capable of having a substituent, and B and B 1 
respectively denote a cyclic group containing a carbon 
atom, which may be unsubstituted or capable of having 
a substituent, [said substituents respectively denote 
a halogen atom; nitro group; a trialkylsilyl group (of 
which alkyl group is a linear or branched alkyl group 
having 1-8 carbon atoms); and a linear or branched 
alkyl group having 1-20 carbon atoms (wherein one or 
at least two non-neighboring methylene groups may be 
replaced with -0-, -S-, -CO-, -CO-O-, -0-CO- , -CH=CH- 
or -C=C- and a hydrogen atom in the alkyl group may be 
replaced with a fluorine atom)]}. 
[0032] 

Further at least one of the cyclic groups A 
and A 1 containing a nitrogen atom connected to a 
platinum atom in the formulas (1-1) to (1-6) may 
preferably be a substituted or unsubstituted cyclic 
group which is any one of pyridine, pyrimidine, 
pyrazoline, pyrrole, pyrazole, quinoline, 
isoquinoline, and quinoxaline; and at least one of the 
cyclic groups B and B' containing carbon atom 
connected to a platinum atom in the formulas (1-1) to 
(1-6) may preferably be a substituted or unsubstituted 



cyclic group which is any one of phenyl, naphthyl, 

thienyl, benzothienyl , and quinolyl . 

[0033] 

The platinum complex produces phosphorescence 
(luminescence) and is assumed to have a lowest excited 
state comprising a triplet excited state liable to 
cause metal-to-ligand charge transfer (MLCT* ) state. 
The phosphorescent emission of light (phosphorescence) 
is produced during the transition from the MLCT* state 
to the ground state, 
[0034] 

The luminescent material according to the 
present invention has been found to provide a higher 
phosphorescence yield of 0.05 - 0.9 and a shorter 
phosphorescence life of 1 - 30 psec. 

The shorter phosphorescence life becomes a 
condition for providing a resultant EL device with a 
higher luminescence efficiency. More specifically, if 
the phosphorescence life is long, there arises such a 
problem that molecules placed in their triplet excited 
state which is a waiting state for phosphorescence are 
increased to lower the resultant luminescence 
efficiency particularly at a higher current density. 
The material according to the present invention is a 
suitable luminescent material for an EL device with a 
higher phosphorescence yield and a shorter 
phosphorescence life. 
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[0035] 

In a conventional phosphorescent device, the 
plat inum-porphi line complex is used as the luminescent 
material, but the luminescent material according to 
the present invention has a carbon-platinum bond, thus 
particularly effectively exhibiting a heavy atom 
effect of platinum (Pt). As a result, a spin-orbit 
interaction is enhanced to realize a higher 
phosphorescence yield and a shorter phosphorescence 
life at the same time!. Further, molecules of the 
metal coordination compound have a shorter time period 
wherein they stay in the triplet excited state, thus 
prolonging the life of the device with less 
deterioration. In this regard, the (metal 
coordination) compound according to the present 
invention has been clarified to exhibit excellent 
performance even in terms of stability as shown in 
Examples described hereinafter. 
[0036] 

In the case of phosphorescent (luminescent) 
material, luminescent characteristics are largely 
affected by its molecular environment. Principal 
characteristics of the fluorescent material are 
studied based on photoluminescence in the case of 
fluorescence device. However, results of 
photoluminescence (of the phosphorescent material) do 
not reflect luminescent characteristics of the 
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resultant EL device in many cases since the 
luminescent characteristics in the case of the 
phosphorescence depend on a magnitude of polarity of 
ambient host material molecules, ambient temperature, 
whether presence state of the material is solid state 
or liquid state, etc. Accordingly, it is generally 
difficult to expect the resultant EL characteristics 
(for the phosphorescent material) by simply removing a 
part of characteristics from photoluminescence 
results . 
[0037] 

As a feature of molecular structure, the 
platinum complex has a planar structure. Energy 
transfer of triplet exciton is performed based on 
electron exchange between adjacent molecules (so- 
called Dexter transfer). In this transfer, a degree 
of overlapping of electron cloud between adjacent 
molecules is an important factor, so that the planar 
molecular structure is suitable for efficient energy 
transfer. In the conventional devices, Ir(ppy) 3 
( indium-phenylpyrimidine complex) represented by the 
above-described formula has a steric octahedral 
coordination structure with six ligands, so that it is 
considered that energy transfer in Dexter transfer 
from host material molecule is not performed 
efficiently. 
[0038] 
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From the viewpoints as described above, the 
platinum complex according to the present invention is 
a suitable luminescent material for EL device. 
[0039] 

The luminescence device according to the 
present invention, as shown in Figure 1, may 
preferably be an electroluminescence device wherein 
the organic layer comprising the metal coordination 
compound is sandwiched between two oppositely disposed 
electrodes, and a voltage is applied between the 
electrodes to produce luminescence. 
[0040] 

The high-efficiency luminescence device 
according to the present invention may be applicable 
to devices required to allow energy saving and high 
luminance. Applied examples thereof may include those 
for display apparatus and illumination apparatus, a 
light source for printers, and backlight (unit) for a 
liquid crystal display apparatus. As the display 
apparatus, it is possible to provide a flat panel 
display apparatus capable of exhibiting an excellent 
energy saving performance, a high visibility and a 
good lightweight property. With respect to the light 
source, it becomes possible to replace a laser light 
source of laser beam printer currently used widely 
with the luminescence device according to the present 
invention. Further, when the luminescence device of 



-22- 

the present invention is arranged in independently 
addressable arrays as an exposure means for effecting 
desired exposure of light to a photosensitive drum for 
forming an image, it becomes possible to considerably 
reducing the volume (size) of image forming apparatus. 
With respect to the illumination apparatus and 
backlight (unit), the resultant apparatus (unit) using 
the luminescence device of the present invention can 
be expected to have an energy saving effect, 
[0041] 

Hereinbelow, specific structures of the metal 
coordination compound used in the present invention 
are shown in Tables 1-7. However, these structures 
merely show representative examples, and the present 
invention is not limited to these examples. Pr to Pz' 
used in Tables 1-7 represent structures shown in 
Chem. Formulas 7-9. 
[0042] 

Incidentally, in Chem. Formula 7, an 
uncombined linkage oriented in a lower-right direction 
shows a linkage with platinum atom, and an uncombined 
linkage oriented in a rightward direction shows a 
linkage with a cyclic group. 
[0043] 

Incidentally, in Chem. Formulas 8 and 9, an 
uncombined linkage oriented in a upper-right direction 
shows a linkage with platinum atom, and an uncombined 
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linkage oriented in a upward direction shows a linkage 

with a cyclic group. 

[0044] 

[Chem. Formula 7] 




[0045] 
[ Chem . 



Formula 8] 
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[0046] 

[Chem. Formula 9] 
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[0047] 
[Table 1] 
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[0048] 
[Table 2] 
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[0049] 
[Table 3] 
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11 
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H 
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Pd 
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Pi 


Pi 
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H 


H 


H 
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Pyl 
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Ph 
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H 


11 


H 
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H 


H 


H 


H 
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(1-2) 
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H 


H 


11 


H 
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Pyl 


Pyl 


BTnl 


BTnl 


H 


H 


H 


H 


160 


(1-2) 


Pyl 


Pyl 


BTn2 


BTn2 


(1 


H 


H 


H 
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(1-2) 


Pyl 


Pyl 


Np 


Hp 


H 


H 


H 


H 
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(1-2) 


Pyl 


Pyl 


Qal 


Qal 


H 


H 


H 


H 
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(1-2) 


Pyl 


Pyl 


Qn2 


Qn2 


H 


H 


H 


H 


164 


(1-2) 


Pyl 


Pyl 


Qs 


Qx 


H 


H 


H 


H 


165 


(1-2) 


Pyl 


Pyl 


Qtl 


Qil 


H 


H 


H 


H 


166 
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Pyl 
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Qs2 


Qi2 


H 


H 


H 


N 
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Pyl 
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cm 


H 


H 


H 


H 
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(1-2) 


Pyl 
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H 


H 


H 


N 
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(1-2) 


Pyl 


Pyl 


P* 


Pz 


H 


II 


H 


H 
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(1-2) 


Pa 


Pa 


Ph 


Ph 


H 


H 


H 


H 


171 


(1-2) 


Pa 


Pa 


Tnl 


Tnl 


H 


H 


H 


H 


172 


(1-2) 


Pa 


Pa 


Ta2 


To2 


H 


H 


H 


H 


173 


(1-2) 


Pa 


Pa 


BTnl 


BTnl 


H 


H 


H 


H 


174 


(1-2) 


Pa 


Pa 


BTng 


BTp2 


H 


H 


H 


H 


175 


(1-2) 


Pa 


Pa 




Kp 


H 


H 


H 


H 
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[0050] 
[Table 4] 



No 



176 



177 



178 



179 



180 



181 



182 



183 



184 



185 



186 



187 



188 



189 



190 



191 



192 



193 



194 



195 



196 



197 



198 



199 



200 



For- 
mula 



(1-2) 



(1-2) 



(1-2) 



(1-2) 



(1-2) 



(1-2) 



(1-2) 
(1-2) 



(1-2) 



(1-2) 



(1-2) 



(1-2) 



(1-2) 



(1-2) 



(1-2) 



(1-2) 



(1-2) 



(1-2) 



(1-2) 



(1-2) 
(1-2) 



(1-2) 



(1-2) 



(1-2) 



(1-2) 




Pa 



Pa 



Pa 



Pa 



Pa 



Pa 



Pa 



Pa 



Pf2 



Py2 



Py2 



Py2 



Py2 



Py2 
Py2 



Py2 



Py2 



Py2 



Py2 



Py2 



Py2 
Py2 



Pi 



Pi 



Pi 



Pa 



Pa 



Pa 



Pa 



Pa 



Pa 



Pa 



Pa 



Py2 



Py2 



Py2 



Py2 



Py2 



Py2 
Py2 



Py2 



Py2 



Py2 



Py2 



Py2 



Py2 
Py2 



Pi 



Pi 



Pi 



Qnl 



Qn2 



Qx 



Oil 



Qe2 



CdI 



Cn2 



Pi 



Ph 



Tnl 



Tn2 



BTnl 



BTd2 



Np 
Qnl 



Qn2 



Qsl 



Qz2 



Cnl 



Cn2 



Pi 



Pb 



Toi 



Tn2 



Qui 



Qn2 



Qx 



0*1 



Qx2 



Cnl 



Cn2 



Pi 



Ph 



Tnl 



Tn2 



BTnl 



BTo2 



Np 
Qnl 



Qn2 



Qx 



Qsl 



Qi2 



Cnl 



Cq2 



Px 



Ph 



Tnl 



Tn2 
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[0051] 
[Table 5] 
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For- 
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Da 
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H 


H 


H 
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cue 




rX 


rX 
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H 


H 


H 


H 


tUo 




rl 


Px 


Kp 


Np 


H 


H 


H 


H 


204 


CI -2) 


Pt 


Px 


Qnl 


Qnl 


H 


H 


H 


H 
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(1-2) 


Px 


Px 


Qa2 


Qn2 


H 


H 


H 


H 


one 
£UD 


(1-2) 


Pi 


Px 


Qx 


Qx 


H 


H 


H 


H 


9fl7 


li-z; 


Da 


Px 


Qzl 


Qsl 


H 


H 


H 


H 


9flH 




rl 


Da 

rX 


Qx2 
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II 


H 


H 


H 
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n_ 
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D. 
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Cnl 


H 


H 


H 


H 






Pi 


Px 


Cq2 
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H 


H 


H 


H 


91 1 
111 


t * n\ 
U-fiJ 
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Ps 


Ps 


Ps 


H 


H 


H 


N 


91 9 


( 1 A 


Drt' 

rr 
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Ph 


H 


H 


H 


H 
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VI O J 


ru 


ru 


ru 


Dk 

ru 


II 


H 


H 


H 
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ru 


Ph 

ru 


n 
n 


is 
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H 


H 
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Pa' 


in j 


Tn1 

mi 


u 
n 


u 
n 


ti 
n 


IT 

H 
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Pv9* 


Pv9' 




TuZ 


u 
n 


H 


H 


H 
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Dl U I 


n 
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n 
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H 


218 


(1-4) 


Pr 


Pr 
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Ph* 


H 


H 


H 


II 
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Pd 


Pd 


Ph* 


Ph' 


H 


H 


H 


H 
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(1-4) 
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Pyl 


Tol* 


Tnl' 


H 


H 


H 


H 
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(1-4) 


Pa 


Pa 


Tnl' 


Tnl* 


H 


H 


H 


H 
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Qx' 


H 


H 


H 


H 
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Oil' 
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H 


H 


H 


H 
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Pr* 


Ph 
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H 


H 


H 


H 
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H 


N 
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[0053] 
[Table 7] 



No 


For- 
mula 
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r c 

IB j 






B 3 
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Pr 


Pr 


Ph 


Ph 
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H 


CH, 


H 
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(1-2) 


Pr 


Pr 


Ph 


Ph 


H 


H 


F 


H 
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(1-2) 


Pr 


Pr 


Ph 


Ph 


H 


H 


OCH, 


H 
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Pr 
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Ph 


Ph 


H 


H 


H 
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Pr 
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H 


H 


H 
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H 


CH, 


257 


(1-2) 
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H 


H 


OCH, 
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[0054] 
[Examples] 

A common portion of device preparation steps 
used in the present invention will be described. 
[0055] 

As a device structure, a device having a 
three-layer structure of organic layers shown in (b) 
of Figure 1 was used. On a glass substrate 
(transparent substrate 15), a 100 nm-thick film 
(transparent electrode 14) of ITO (indium tin oxide) 
was formed by sputtering, followed by patterning to 
have an (opposing) electrode area of 3 mm 2 . On the 
ITO-formed substrate, organic layers and metal 
electrode layers shown below were successively formed 
in film by vacuum (vapor) deposition using resistance 
heating in a vacuum chamber (10~ 4 Pa). 

Organic layer 1 (hole transport layer 18) (40 
nm) : a-NPD 

Organic layer 2 (luminescence layer 12) (30 
nm) : mixture of CBP:Pt complex (Pt complex weight 
proportion: 5 wt . %) 

Organic layer 3 (electron transport layer 16) 
(30 nm) : Alq3 

Metal electrode layer 1 (15 nm) : Al-Li alloy 
(Li = 1.8 wt. %) 

Metal electrode layer 2 (100 nm) : Al 

[0056] 
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An electric field was applied between the ITO 
electrode (as an anode) and the Al electrode (as a 
cathode) to apply a voltage to each device so as to 
provide the device with the same current value, thus 
measuring a luminance (brightness) with time. The 
constant current amount was 70 mA/cm 2 . At that time, 
the resultant luminances of the respective devices 
were in the range of 80 - 120 cd/m 2 . 
[0057] 

As the cause of device deterioration, oxygen 
or moisture (water content) is a problematic factor, 
so that each device was subjected to the above 
measurement in a dry nitrogen gas stream after it was 
taken out of the vacuum chamber so as to remove such a 
factor . 
[0058] 

Examples 1-11 and Comparative Example 1 

The results of energization durability test 
of the devices using the respective compounds are 
shown in Table 8. The devices using Compounds 1-11 
provide luminance half-life times clearly longer than 
the device using the conventional luminescent 
material, so that it becomes possible to realize a 
high-durability device resulting from stability of the 
materials of the present invention. 



[0059] 



Table 8 



Ex. No. or Luminescent Luminance half-life (Hr) 

Comp.Ex. No material 



Ex. 


1 


Compound 1 


500 


Ex. 


2 


2 


400 


Ex . 


3 


3 


600 


Ex. 


4 


4 


650 


Ex . 


5 


5 


950 


Ex. 


6 


6 


800 


Ex. 


7 


7 


850 


Ex . 


8 


8 


600 


Ex. 


9 


9 


450 


Ex. 


10 


10 


900 


Ex. 


11 


11 


550 


Comp 


.Ex . 1 


lr(ppy) 3 


350 
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[0061] 
Compound 1 




Compound 2 




Compound 3 




Compound 4 rV/V^^ 




Compound 5 v s ^ 




Compound 6 




Compound 7 ^co 



Compound 8 





Compound 9 



Compound 3 



Compound 
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[0061] 

[Effect of the Invention] 

As described hereinabove, the metal 
coordination compound used in the present invention 
has a higher phosphorescence luminescence yield 
(efficiency) and a shorter phosphorescence life, thus 
being suitable as a luminescence material for an EL 
device. 
[0062] 

As a result, the luminescence device using 
the metal coordination compound according to the 
present invention is an excellent device which allows 
not only a high-efficiency luminescence but also 
maintains a high luminance for a long period of 
time and exhibits a less deterioration in energized 
state . 

[Brief Description of the Drawing] 

Figure 1 is a schematic (sectional) view 
illustrating a layer structure of the luminescence 
device of the present invention. 
[Explanation of Symbols] 



11 : 


metal electrode 


12: 


luminescence layer 


13: 


hole-transporting layer 


14: 


transparent electrode 


15: 


transparent substrate 
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16: electron-transporting layer 

17: exciton diffusion-prevention layer 



^DOCUMEOT NAME } DRAWING 



FIG. 1 



(a) 




11 METAL ELECTRODE 

12 LUMINESCENCE LAYER 

13 HOLE-TRANSPORTING LAYER 

14 TRANSPARENT ELECTRODE 

15 TRANSPARENT SUBSTRATE 



(b) 




11 METAL ELECTRODE 

16 ELECTRON-TRANSPORTING LAYER 

12 LUMINESCENCE LAYER 

13 HOLE-TRANSPORTING LAYER 

14 TRANSPARENT ELECTRODE 

15 TRANSPARENT SUBSTRATE 



(c> 




11 METAL ELECTRODE 

16 ELECTRON-TRANSPORTING LAYER 

17 EXCITON DIFFUSION-PREVENTION 

12 LUMINESCENCE LAYER 

13 HOLE-TRANSPORTING LAYER 

14 TRANSPARENT ELECTRODE 
16 TRANSPARENT SUBSTRATE 
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[ Document Name] 

Abstract 
[Abstract] 
[Problem] 

To provide a luminescence device which 
produces high-efficiency luminescence, maintains a 
high brightness for a long period of time, and 
exhibits less deterioration in energized state. 
[Solution Means] 

A luminescence device including an organic 

compound layer which contains a metal coordination 

compound having a partial structure represented by the 

following formula (1): 

N\ N 

Pt^ (1). 
C 

[Selected Figure] 
Figure 1 
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